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(54) WATER PURIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively remove chlorine, 
dissolving ionic toxic substance, etc., by providing the first 
water purifying tank in which a mixture of a cation exchange 
resin and an active carbon is used as a filter medium and the 
second water purifying tank in which a hollow fiber membrane 
is used as a filter medium, in a water purifier in which the 
active carbon, the cation exchange resin and the hollow fiber 
membrance are used as the filter medium. 
SOLUTION: The first water purifying tank 2 and the second 
water purifying tank 7 are arranged in the main body 
container 1 of a water purifier and a flow rate sensor 9 and a 
controlling and displaying part 10 are provided between both 
the water purifying tanks 2 and 7. In addition, a mixture of a 
cation exchange resin and an active carbon is stored in the 
first water purifying tank 2 and a hollow fiber membrane is 
stored in the second water purifying tank 7 located on the 
downstream of the first water purifying tank, respectively as 
filter medium, and chlorine, trihalomethane, dissolving ionic 
toxic substances, agrochemicals, etc., are eliminated in the 
first water purifying tank 2 and bacteria and micro toxic substances, etc., are eliminated in the 
second water purifying tank 7. In this instance, a calcium salt type is used as the cation exchange 
resin, and a natural stone wherein calcium carbonate and/or soluble silicic acid are main components 
is filled in the first water purifying tank and/or the second water purifying tank. 
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. * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A water purifier characterized by having the 2nd water purification tub which uses as filter 
media a hollow fiber arranged on the 1 st water purification tub which uses mixture of cation exchange 
resin and activated carbon as filter media, and its lower stream of a river in a water purifier which 
uses activated carbon, cation exchange resin, and a hollow fiber as filter media. 
[Claim 2] A water purifier according to claim 1 whose cation exchange resin is a calcium salt type. 
[Claim 3] A water purifier according to claim 1 whose activated carbon is the mixture of two or more 
sorts of activated carbon. 

[Claim 4] A water purifier according to claim 1 whose mixture of cation exchange resin and activated 
carbon is the mixture of mixed ratio C/R which satisfies a bottom type. 

1 <=C/R<=8, however C show activated carbon weight (g), and R shows cation-exchange-resin 
capacity (ml). 

[Claim 5] A water purifier according to claim 1 which filled up the 1 st water purification tub and/or 
the 2nd water purification tub with a living rock which uses a calcium carbonate and/or a soluble 
silica as a principal component. 

[Claim 6] A water purifier according to claim 1 which formed a flow rate sensor or a constant flow 
rate valve, and a pressure switch between the 1st water purification tub and the 2nd water 
purification tub. 



[Translation done.] 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the water purifier from which the matter which spoils 

the safety and the delicacy of water is removed. 

[0002] 

[Description of the Prior Art] Since adsorption treatment of the residual chlorine contained in tap 
water is carried out, saprophytic bacteria breed in an activated carbon layer, and activated carbon has 
the problem that saprophytic bacteria flow out at the time of resumption of water flow, when 
activated carbon is made into the water flow idle state of the long duration after an activity in the 
water purifier used as filter media, although activated carbon is used as filter media in the water 
purifier aiming at clarification of tap water. 

[0003] Moreover, the actual condition is that the water purifier which does not have the problem of 
the runoff of saprophytic bacteria which used the porosity hollow fiber together as filter media in 
activated carbon is known since bacteria can be caught by membrane filtration, and a porosity hollow 
fiber is not not much effective in clearance of dissolution ionicity harmful matter, such as anions, 
such as a cation of heavy metal, such as lead eluted from piping of a waterworks, and a nitrate 
nitrogen, nitrite nitrogen, in the water purifier which uses this porosity hollow fiber as filter media. 
[0004] About clearance of dissolution ionicity harmful matter, it is known that the water purifier 
(JP,61-257282,A) which lets tap water pass one by one on the filter, activated carbon, and ion 
exchange resin which were contained in the water purifier (JP,3-7989,U) which combined the 
activated carbon receipt unit, the separation filtration membrane receipt unit, and the ion-exchange- 
resin receipt unit, or the container is proposed, activated carbon will perform clearance of chlorine, 
trihalomethane, agricultural chemicals, and dissolution ionicity harmful matter, and it will remove 
dissolution ionicity harmful matter with ion exchange resin, respectively. 

[0005] However, when ion exchange resin has been arranged to the upstream of activated carbon, 
oxidative degradation of the ion exchange resin is carried out under the effect of the chlorine 
contained in tap water, the decomposition product which was not able to be removed by activated 
carbon flows out, and filtered water is made to generate an odor in the water .purifier of the above- 
mentioned proposal. Moreover, when ion exchange resin has been arranged to the downstream of 
activated carbon, the decomposition product and low-molecular matter which are contained in ion 
exchange resin flow out, and filtered water is made to generate an odor. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention has the chlorine contained in 
tap water, trihalomethane, agricultural chemicals, dissolution ionicity harmful matter, bacteria, etc. in 
offering the water purifier which was removed effectively and which obtains safe and delicious water, 
using activated carbon, a hollow fiber, and cation exchange resin as filter media. 
[0007] 

[Means for Solving the Problem] This invention is in a water purifier characterized by having the 2nd 
water purification tub which uses as filter media a hollow fiber arranged on the 1st water purification 
tub which uses mixture of cation exchange resin and activated carbon as filter media, and its lower 
stream of a river in a water purifier which uses activated carbon, cation exchange resin, and a hollow 
fiber as filter media. 

[0008] A water purifier of this invention is equipped with the 2nd water purification tub arranged on 
the 1st water purification tub and its lower stream of a river, and is constituted, mixture of cation 
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exchange resin and activated carbon is contained by the 1st water purification tub as filter media, and 
a hollow fiber is contained by the 2nd water purification tub as filter media. 
[0009] In the 1st water purification tub of a water purifier of this invention, mixture of cation 
exchange resin and activated carbon removes chlorine, trihalomethane, dissolution ionicity harmful 
matter, agricultural chemicals, etc., and a hollow fiber removes bacteria, detailed harmful matter, etc. 
in the 2nd water purification tub. 

[0010] While removing chlorine contained in tap water of raw water with which activated carbon 
carries out oxidative degradation of the cation exchange resin in the 1st water purification tub, 
adsorption treatment of a decomposition product and low-molecular matter which are contained in 
cation exchange resin is carried out, cation exchange resin can be operated effectively, dissolution 
ionicity harmful matter can be made to be fully able to remove, and filtered water without coloring by 
an oxidative degradation object of cation exchange resin etc., an odor, etc. can be obtained. 
[0011] Although any of strongly acidic cation exchange resin and weakly acidic cation exchange resin 
are sufficient as cation exchange resin used for a water purifier of this invention, since heavy-metal 
cations, such as lead, are eluted in tap water from a lead pipe used for a distributing water pipe and 
the many are moreover dissolving in it as neutral salt, it is desirable to use strongly acidic cation 
exchange resin which carries out decomposition adsorption of the neutral salt. 
[0012] Filtered water desirable [ as for cation exchange resin, it is desirable that the ion mold is a 
calcium salt type, and ] also in respect of healthy since the body is supplemented with calcium ion 
emitted to filtered water by the ion exchange by using calcium salt type cation exchange resin by a 
flume crack which gives delicacy to filtered water, and drink cain be obtained. 

[0013] Moreover, if activated carbon used for a water purifier of this invention is activated carbon 
which can usually be used for a water purifier, it is not restricted especially, synthetic activated 
carbon, such as natural product activated carbon, such as a coconut shell, a bone, and a tree, a pitch 
system, a petroleum coke system, resin, or a rubber system, etc. is mentioned, and its activation of 
activated carbon is also good also by methods of arbitration, such as a steam activation method and a 
chemical aktivationsmethode. Moreover, you may be which gestalten, such as powder, a grain, and 
fibrous. Furthermore, activated carbon may be installed by plating etc. in antibacterial metals, such as 
silver. 

[0014] Also being able to mix and use two or more sorts as activated carbon used for a water purifier 
of this invention, it is desirable, when extending the range of adsorption capacity force, expanding the 
response range of various matter contained in tap water and making an adsorption life balance with 
other activated carbon or cation exchange resin mixed that activated carbon is the mixture of two or 
more sorts of activated carbon. 

[0015] In a water purifier of this invention, although it is required for filter media of the 1st water 
purification tub to be the mixture of cation exchange resin and activated carbon, it is desirable that 
mixture of cation exchange resin and activated carbon is the mixture of mixed ratio C/R which 
satisfies a bottom type. 

1 <=C/R<=8, however C show activated carbon weight (g), and R shows cation-exchange-resin 
capacity (ml). 

[0016] Since each adsorption capacity force of cation exchange resin and activated carbon does not 
produce a difference almost remarkable to a set and an adsorption life when mixture of cation 
exchange resin and activated carbon is the mixture of mixed ratio C/R which satisfies said formula, 
imperfection adsorption based on lowering of one adsorption capacity force of mixture is avoidable. 
[0017] In a water purifier of this invention, although a hollow fiber is used for the 2nd water 
purification tub as filter media If a hollow fiber used for a water purifier of this invention is a porosity 
hollow fiber which can usually be used for a water purifier, it is not what is restricted especially. 
Hollow fibers, such as polyolefine systems, such as polyethylene, and a polysulfone system, are used. 
Moreover, it is desirable that hydrophilization of the hollow fiber is carried out when hydrophilization 
may be carried out with an ethylene-vinylalcohol copolymer, polyvinyl alcohol, etc. and water flow 
nature is raised. 

[0018] Moreover, in a water purifier of this invention, it can also be filled up with a living rock which 
uses a calcium carbonate and/or a soluble silica as a principal component at the 1st water 
purification tub and/or the 2nd water purification tub, and a calcium carbonate and/or a soluble silica 
which are eluted in a minute amount give the natural water s delicacy into filtered water. 
[0019] In a water purifier of this invention, although it has the aforementioned 1st water purification 
tub and the aforementioned 2nd water purification tub It is desirable to establish a detection means of 
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a flow rate sensor or a constant flow rate valve, and a pressure switch between the 1st water 
purification tub and the 2nd water purification tub. When effect of pressure loss of filter media of both 
sides of the 1st water purification tub and the 2nd water purification tub forms these means in little 
location A life of filter media in the 1 st water purification tub and the 2nd water purification tub can 
be grasped from addition operation time of a pressure switch which can detect flowing with an 
addition filtration flow rate of a flow rate sensor, or constant flow. A flow rate sensor of a detection 
means or a signal from a pressure switch is changed and displayed on light or a sound at control and 
a display, and tells a life condition of filter media. 
[0020] 

[Function] By having used the filter media of the 1st water purification tub in the water purifier of this 
invention as the mixture of cation exchange resin and activated carbon, it considers as the filtered 
water which demonstrates a function, without checking cation exchange resin and activated carbon, 
respectively, and removes chlorine, trihalomethane, dissolution ionicity harmful matter, agricultural 
chemicals, etc., and does not have coloring, an odor, etc., the hollow fiber of the filter media of the 
2nd water purification tub performs clearance of bacteria and detailed harmful matter further, and 
safe and delicious water is obtained. 
[0021] 

[Example] Hereafter, the example which showed this invention to the drawing explains concretely. 
[0022] (Example 1) Drawin g 1 is the cross section of the example of the water purifier of this 
invention. 

[0023] The 1 st water purification tub 2 and the 2nd water purification tub 7 are arranged in the main 
part container 1, a flow rate sensor 9, control, and a display 10 are formed between the 1st water 
purification tub 2 and the 2nd water purification tub 7, and the water purifier is open for free passage 
with the distributing water pipe, respectively. Equipping the pars basilaris ossis occipitalis of the 1st 
water purification tub 2 with the input 6 of the tap water of raw water, via a flow rate sensor 9, the 
filtered water of the upper part of the 1 st water purification tub 2 to runoff flows from the pars 
basilaris ossis occipitalis of the 2nd water purification tub 7, flows out of the upper part of the 2nd 
water purification tub 7, and carries out the regurgitation as water purification from the regurgitation 
water tap hole 1 1 . The control and the display 1 0 of a signal by the flow rate sensor 9 are provided so 
that it may be visible from a way outside the main part container 1 . 

[0024] As calcium salt type cation exchange resin of the filter media of the 1 st water purification tub 
2, what used Amberlite IR-120B (cation exchange resin by ORGANO CORP.) as the calcium salt type 
by the following method was used. 

[0025] Amberlite IR-120B was put into the 11. glass funnel, and it let 1.51. (the about 3 time equivalent 
of the exchange capacity of ion exchange resin and the number of equivalent in a following 
parenthesis are the exchange capacity of counter ion exchange resin) of 4-N hydrochloric-acid 
aqueous solutions flow at the water flow speed for 200ml/. After letting flow and washing 101. of ion 
exchange water at the water flow speed for 200ml/after that, it let 21. (about 3 time equivalent) of 3- 
N sodium-hydroxide aqueous solutions flow at the water flow speed for 200ml/, and the ion mold of 
ion exchange resin was used as the sodium salt mold. 

[0026] Furthermore, after letting flow and washing 101. of ion exchange water at the water flow speed 
for 200ml/, 101. of ion exchange water was let flow and washed after letting 1.51. (about 3 time 
equivalent) of 4-N hydrochloric-acid aqueous solutions flow. It let 1 1, (about 3 time equivalent) of 
three mols [/I. ] calcium chloride aqueous solutions flow at the water flow speed for 100ml/after that, 
and 101. of ion exchange water was let flow and washed at the water flow speed for 200ml/. The 
obtained ion exchange resin was changed into the 1.92Eq [/I. ] calcium salt type from measurement of 
the calcium ion concentration according [ the ion mold ] to the chelatometry of a calcium chloride 
aqueous solution and the water flow liquid of ion exchange water. 

[0027] Moreover, as activated carbon of the filter media of the 1st water purification tub 2, Kuraray 
call T-SB 48/100 (activated carbon by the Kuraray chemical company) was used. 
[0028] The 1 st water purification tub 2 was filled up with the filter media 5 which form the base 
material 3 which stuck the nylon mesh of 150 meshes on the resin frame caudad, and consist of 
300ml of said calcium salt type cation exchange resin, and mixture of 450g of activated carbon, and 
the base material 3 and the base material 4 of the same structure were formed in it up so that filter 
media 5 might not flow out. 

[0029] With 2 liquid type polyurethane resin, the edge of a hollow fiber was changed into the open 
condition, and it fixed, using the porosity hollow fiber made from hydrophilization polyethylene as a 
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hollow fiber 8 of the filter media of the 2nd water purification tub 7, and contained to the 2nd water 
purification tub 7. 

[0030] The flow rate sensor 9 of an impeller type is formed in the middle of the distributing water pipe 
which connects the 1st water purification tub 2 and the 2nd water purification tub 7, the output signal 
of a flow rate sensor 9 integrates a flow rate by the control section of control and a display 1 0, and it 
was made to give a life indication of filter media. 

[0031] The water flow trial was carried out to the water purifier produced as this configuration by part 
for 4!/in water flow speed, and the following measurement was performed. 

[0032] (1) The residual chlorine concentration of the regurgitation water when letting 8000I. of water 
containing chlorine of 2.0**0.2 ppm of residual chlorine clearance capacity flow was measured by the 
ortho tolidine method. 

[0033] (2) Disinfection capacity Pseudomonas diminuta IF014213 The number of bacilli of the 
regurgitation water when letting flow 61. of water which contains ml in 1.7x107 pieces / It measured. 
[0034] (3) The lead concentration of the regurgitation water when . letting 8000I. of lead chloride 
aqueous solutions of 150ppb flow as lead clearance capacity lead concentration was measured. 
[0035] (4) The chloroform concentration of the regurgitation water when letting flow 8000I. of aqueous 
solutions which prepared trihalomethane clearance capacity chloroform to 60ppb was measured. 
[0036] (5) Although the event of an addition flow rate being 8000I. was set up with the life of filter 
media and the signal of a filter-media life display flow rate sensor displayed it, it was surveyed with 
the integrating flowmeter of marketing of the addition flow rate at the time of a life. 
[0037] Although the result of a water flow trial of a water purifier was shown in a table 1 , the water 
purifier of this example showed high clearance capacity also to any of residual chlorine, bacteria, lead, 
and trihalomethane. Moreover, the flow rate surveyed with the commercial integrating flowmeter was 
almost the same as the flow rate measured by the flow rate sensor, and exact measurement was 
possible for it also by the flow rate sensor so that the result in a filter-media life display might show. 
[0038] (Example 2) Except having replaced Kuraray call T-SB 48/1 00 (activated carbon by the 
Kuraray chemical company), and low activation charcoal with what mixed the activated carbon of the 
filter media 5 of the 1 st water purification tub 2 in the water purifier of an example 1 by the weight 
ratio of 1:1, the same water flow trial was considered as the example 1 at the water purifier produced 
like the example 1, and the result was shown in a table 1. 

[0039] Although the water purifier of this example showed high clearance capacity also to any of 
residual chlorine and bacteria and leaden clearance capacity declined slightly, high clearance capacity 
was shown to trihalomethane. 



;oo4o] 

!A table 1] 










0. 0 1 > 


0. 0 1 > 




0 


0 


#S«K<ppb) 


5 > 


8 


*nn*JVA»£(ppb) 


3 


0. 5 > 




8 0 3 8 


8 0 2 2 



[0041] (Example 3) Except having added 200g of limestones to the mixture of the filter media 5 of the 
1 st water purification tub 2 in the water purifier of an example 1 , the Nagoya tap water was used for 
the water purifier produced like the example 1 , the same water flow trial as an example 1 was carried 
out, and the result was shown in a table 2. 

[0042] The water purifier of this example showed high clearance capacity also to any of residual 

chlorine, bacteria, lead, and trihalomethane. Moreover, although the calcium ion concentration 

measured with the titrimetric method was 6.7mg/l. in the tap water of raw water, regurgitation water 

showed the calcium ion concentration which increased. 

[0043] 

[A table 2] 
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[0044] 

[Effect of the Invention] By haying combined the filter media which consist of mixture of cation 
exchange resin and activated carbon, and the filter medja which consist of a hollow fiber, the water 
purifier of this invention can make calcium ion increase by addition of the living rock which can 
remove effectively the chlorine contained in tap water, trihalomethane, agricultural chemicals, 
dissolution ionicity harmful matter, bacteria, etc., and uses a calcium carbonate and/or a soluble silica 
as a principal component, and makes it possible to obtain safe and delicious water. Furthermore, by 
enabling it to detect the life of filter media, while raising safety more, it is possible to demonstrate 
clearance capacity efficiently. 



[Translation done.] 
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. * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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